Life cycle assessment of the production of ethanol from eastern redcedar.
This life cycle assessment (LCA) evaluates the environmental impacts of an ethanol production system using eastern redcedar (Juniperus virginiana L.) as the feedstock. Aspen Plus® was used to model the acid bisulfite pretreatment, enzymatic hydrolysis, fermentation, and distillation steps. A cradle-to-gate LCA was conducted to evaluate the environmental impacts from cutting the trees to the production of anhydrous ethanol. The environmental impacts of the redcedar ethanol process were compared to those from the production of corn ethanol. Inventory data for the system were collected and used to calculate a life cycle impact assessment (LCIA) using the IMPACT 2002+ and BEES+ framework in SimaPro 8.0.0. Four impact categories were evaluated: land occupation, water use, greenhouse gas (GHG) emissions, and non-renewable energy use. Results indicate that acid bisulfite pretreatment contributed to 65% of GHG emissions, 81% of non-renewable energy use, and 77% of water use of the overall process.